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WE CLAIM; 



1. A method of producing a pomilation of dendritic 
cell precursors from proliferating ce/l cultures comprising: 

a) providing a tissue sour^ comprising dendritic 
cell precursors; 

b) treating the tissue sodrce from (a) to increase 



cflsll precursors to obtain a 
tabl^ €^r culture in vitro ; 

^s)de source on a substrate in a 
;SF to obtain nonadherent cells 



the proportion of dend 
population of cells su 

c) culturing t 
10 culture medium compri 

and cell clusters 

d) subcultuXiny S^i^ nonadherent cells and cell 
clusters to produce cell yaggregates comprising proliferating 
dendritic cell precursors; 

15 ^) serially suhfculturing the cell aggregates at least 

one time to enricti the proportion of dendritic cell 
precursors. 



2. The melihod according to/claim 1 wherein the tissue 
20 source is blood or bone marrow and GM-CSF is present in the 
medium at a concentration of ahjfout 1-1000 U/ml. 



25 



30 



35 



3. The method according to claim 2, further 
comprising that when the tissue source is bone marrow 
treatment step (b) compr/ses killing cells expressing 
antigens which are not expressed on dendritic precursor 
cells by contacting the bonfe marrow with antibodies specific 
for antigens not present/ cm dendritic precursor cells in a 
medium comprising/ complv4m^nt. 

4. The m^^;ho^ according to claim 3, wherein the 
tissue source is hond marrow and the antibodies are directed 
against at least /one antigen selected from the group 
consisting of la ^ntigen, antigens present on T cells, and 
antigens present/on mature dendritic cells. 
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5. The method according to claim wherein the bone 
marrow is cultured with rGM-CSF at a co/centration of about 
500-1000 U/ml. 

6, The method according to /claim 5 wherein la- 
negative marrow nonlymphocytes /are cultured at a 
concentration of about 5 x 10^ cell4/cm^. 



7. The method according to/claim 6, wherein the anti- 
la antigen antibodies and anti-T cell, B cell and monocyte 
10 antibodies are selected from th4 group consisting of GK 1 • 5 
anti-CD4, Ho 2 , 2 anti-CD8, B2yi-2 anti-la, and RA3-3A1/6.1 
anti-B220/CD45R. 



LJ: 
"'■4 



8. The method accord/ing to claim 3 wherein the cell 
15 aggregates of step (e) are /serially subcultured one to five 
times. 



20 



9. The method acofording to claim 8 wherein the cell 
aggregates are serially/ subcultured two to three times, 

10. The meth<5d §lccorj^i|ng to claim 9 wherein the cell 
aggregates are sj^riaVly §^dultured two times. 



11. The Aethofd/ acco^tstiftg^^ claim 3 wherein the 
25 nonadherent cell«-/and cell clusters of step (c) are 
subcultured after/ from about 0.3 to 1 day and the cell 
aggregates are serially subcultured every 3 to 30 days. 



12. The method according to claim 11 wherein the cell 
30 aggregates are /serially subcultured every 10 to 20 days. 

13. Th^ method according to claim 12 wherein the cell 
aggregates ate serially subcultured every 20 days. 



35 





10 



15 
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14. The method according to claim 3 Wherein the tissue 
source is blood or bone marrow, the nonadherent cells and 
cell clusters of step (c) are subcultureV af ter about 0.3 to 
1 day, the cell aggregates are serially/subcultured one to 
five times every 3 to 3 0 days. 

15. The method according to ^laim 14 wherein the 
nonadherent cells and cell clusters of step (c) are 
subcultured after about one half daWand the cell aggregates 
are twice serially subcultured aftyfer 20 days. 

16. The method according / to claim 3 wherein the 
culture medium is selected from /he group consisting of RPMI 
1640, DMEM, and a-MEM and wh/rein the culture medium is 
supplemented with serum. 

17. The method accorcJing to claim 16 wherein fetal 
calf serum is present in tj/e culture medium in an amount of 
about 1 to 15%. 



20 18. The mBthp/Q ac^ford. 

calf serum is preyfeent 
about 10%. 



I^ng to claim 17 wherein the fetal 
culture medium in an amount of 



19. The mettt^d according to claim 14 wherein the 
25 tissue source is i/lood and the concentration of GM-CSF in 
the medium is about 30-100 U/ml. 



30 



35 



20. The iiethod according to claim 14 wherein the 
tissue source As bone marrow and the concentration of GM-CSF 
in the medium is about 500-1000 U/ml. 



21. A method of 
dendritic cells from pro 

a) providing 
cell precursors; 




ing a population of mature 
ting cell cultures comprising: 
source comprising dendritic 
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b) treating the tissue source f/om (a) to increase 
the proportion of dendritic cell precursors to obtain a 
population of cells suitable for cul/ure in vitro ; 

c) culturing the tissue source on a substrate in a 



tcT obtain nonadherent cells 

^adherent cells and cell 
:es comprising proliferating 



ng the cell aggregates one or 
proportion of dendritic cell 



culture medium comprising GM 
and cell clusters; 

d) subculturing 
clusters to produce cell Aggrej 
dendritic cell pregursoi^s; 

e) serially 
more times to enrich 
precursors; and 

f) continuing /to culture the dendritic cell 
precursors for a period of time sufficient to allow them to 
mature into mature yflendritic cells. 

22. The method according to yfclaim 21 wherein the 
tissue source is blood or bone marrow and GM-CSF is present 
in the medium at a concentration o/ about 1-1000 U/ml. 



20 



25 



23. The method accordincr to claim 21, further 



comprising that when the tissuj 
pretreatment step comprises^ 
antigens which are not 
cells by contacting the/^)one /foarr 
for antigens not pres/nt ojn dej 
medium comprising coiSplem^nt> 



source is bone marrow the 
killing cells expressing 
d on dendritic precursor 
with antibodies specific 
itic precursor cells in a 



24. The method according to claim 23, wherein the 
tissue source is bone m&rrow and the antibodies are directed 
30 against at least onfe antigen selected from the group 
consisting of la antigen, antigens present on T cells, and 
antigens present or/ mature dendritic cells. 



35 
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25. The method according to claim 2i , wherein the bone 
marrow is cultured with rGM-CSF at a con/entration of about 
500-1000 U/ml. 



26, The method according to 
negative marrow nonlymphocytes 
concentration of about 5 x 10^ cells/cm^. 



aim 25 wherein, la- 
e cultured at or 



27. The method according to claim 25 wherein the anti- 
la antigen antibodies and anti-T afell , B cell and monocyte 

10 antibodies are selected from the Aroup consisting of GK 1.5 
anti-CD4, Ho 2.2 anti-CD8, B21-/ anti-la, and RA3-3A1/6.1 
anti-B22 0/CD4 5R. 

28. The method accordinq/ to claim 21 wherein the cell 
15 aggregates of step (e) are se/ially subcultured one to five 

times. 



20 



29. The method 
aggregates are seri< 



30. The met! 
aggregates are seJ 



:cord^ng to claim 28 wherein the cell 
ly s^^ultured two to three times. 

fod acQ^rdkng to claim 29 wherein the cell 
iallY^subduifertired two times. 



31. The method/ according to claim 21 wherein the 
25 nonadherent cells /nd cell clusters of step (c) are 

subcultured after from about 0.3 to 1 day and the cell 
aggregates are serially subcultured every 3 to 30 days. 

32. The mettiod according to claim 31 wherein the cell 
30 aggregates are Serially subcultured every 10 to 20 days. 

33. The jfaethod according to claim 32 wherein the cell 
aggregates a^fe serially subcultured every 20 days. 



35 
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34, The method according to claim hi wherein the cell 
aggregates are serially subcultured on^ to five times. 



35, The method according to ^laim 29 wherein the 
nonadherent cells and cell clusters of step (c) are 
subcultured after about one half day/and the cell aggregates 
are twice serially subcultured aftyfer 20 days. 



C3 
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15 



36. The method according /to claim 21 wherein the 
culture medium is selected fromjthe group consisting of RPMI 
1640, DMEM, and a-MEM andy<rh^r^n the culture medium is 
supplemented with serum. 



37 . The method ac( 
calf serum is present in 
about 1 to 15%. 



^claj^m 3 6 wherein fetal 
culture medium in an amount of 
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38. The method aofcording to claim 37 wherein the fetal 
calf serum is present/in the culture medium in an amount of 
about 10%. 

39. The method according to claim 21 wherein the 
tissue source is blood and where/n GM-CSF is present in the 
medium at a concentration of about 30-100 U/ml. 



25 



40. The method accordin6f to claim 21 where the tissue 
source is bone marrow j^d Irj/erein the CM-CSF is present in 
the medium at a conc^trett/on of about 500-1000 U/ml. 



30 



35 



41. A meNthod //for /prdviding an antigen to a host 
comprising expos^iogUai^^ to a culture of dendritic 

cells obtained according to the method of any one of claims 
21, 39 or 40 to produce antigen-activated dendritic cells 
followed by inoculating the host with the antigen-activated 
dendritic cells. 
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42. The method according to claim 41 wMerein the host 
is human* 

43. A composition comprising dendritifc cells prepared 
according to the method of any one of claims 21, 39 or 40. 



10 



44. A composition comprising / antigen-activated 
dendritic cells wherein dendritic cells/ prepared according 
to claim 21 are pulsed with an antiZen and wherein the 
dendritic cells process the antigen to produce a modified 
antigen which is expressed by the de/dritic cells, 



15 



45. A composition comprising A dendritic cell modified 
antigen wherein a substance to be/modified is exposed to a 
culture of dendritic cells prepaid according to any one of 
claims 21, 39 or 40 and whereby the substance is modified by 
the dendritic cells to produce ^he modified antigen. 



20 



46. A method oj 
or animals comprising 
the composition of cl 



limmi 



ing against disease in humans 
liiXistering a vaccine comprising 



47 . A vaccine 



{mpriysi/ng the composition of claim 44. 



48. A method "'bf-rit^huni zing against disease in humans 
25 or animals comprising, ykdministering a vaccine comprising 

the composition of cla/m 45. 

49. A vaccine obmprising the composition of claim 45. 



30 



50. A method df treating autoimmune disease comprising 
administering to/ a person in need of treatment a 
therapeutically eyffective amount of the composition of claim 
44 and wherein tWe antigen to be modified is a self-protein. 



35 
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51. A method of treating autoimmune disease comprising 
administering to a person in neid of treatment a 
therapeutically effective amount of thC composition of claim 
4 5 wherein the substance to be modi/ied is a self -protein. 



52. The method of claim 50^ wherein the autoimmune 
disease is selected from the gro^P consisting of multiple 
sclerosis myasthenia gravis, atomic dermatitis and juvenile 
diabetes. 



10 
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53. The method of 
disease is selected fron 
sclerosis and juvenile 

54. Dendritic ce: 
the method of claim' 



51 wherein the autoimmune 
aroup consisting of multiple 



.ab6 



5reci 



■sors prepared according to 



55. The dendritio/cell precursors according to claim 
46 wherein the tissue ^ource is blood or bone marrow. 

56. The dendritic cell precursor according to claim 55 
wherein the tissue source is blood. 
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57. The dendtitic cell precursor according to claim 47 
wherein the tiss/e source is bone marrow. 

58. The Method according yb claim 2 wherein the tissue 
source is huma/h blood and GM-CS^ is present in the medium at 
a concentrat/on of about Aqsy^o 800 U/ml. 



30 



59. The method acn 
one factor selected fr< 
CSF, IL-1 and IL-3 is pj 



:orc 



ifesent 



to claim 58 wherein at least 
consisting of TNF-a, G- 
in the culture medium. 



35 
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60. The method according to clain^ 14 wherein the 
tissue source is human blood and GM-CSF/is present in the 
medium at a concentration of about 400 /to 800 U/ml. 

61. The method according to cla/m 60 wherein at least 
one factor selected from the group consisting of TNF-a, G- 
CSF, IL-1 and IL-3 is present tog^^her with GM-CSF in the 
culture medium. 




10 
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62 . The method acco 
tissue source is human b 
medium at a concent rati 



ood 



in( 



n oi 



\to claim 22 wherein the 
GM-CSF is present in the 
It 400 to 800 U/ml. 



63. The method accWfing to claim 62 wherein at least 
one factor selected from/the group consisting of TNF-a, G- 
CSF, IL-1 and IL-3 is present together with GM-CSF in the 
culture medium. 



20 



64. The dendritic cell precursor's according to claim 
56 wherein the cells are obtained f^m human blood and are 
cultured in the presence GM-CSF at / concentration of about 
400 to 800 U/ml. 



25 



30 



65. A method of pre 
antigen comprising con 
selected from the group 
dendritic cell precurso 
antigen for suf f iciimt 
the antigen into the 
fragment on the cell su 



ict 



n antigen fragment from an 
the antigen with cells 
sting of dendritic cells and 
ubating the cells with the 
allow the cells to process 
lents and present the antigen 



face, 



66. The method/ according to claim 65 wherein the 
dendritic cells or dendritic cell precursors are derived 
from blood or bone /marrow. 
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67. The method according to cl/im 66 wherein the 
dendritic cells or dendritic cell precursors are derived 
from blood. 

68. The method according to /claim 67 wherein the 
dendritic cell or dendritic cell pn4cursors are from human 
blood and are cultured in the presence of GM-CSF at a 
concentration of about 400 to 80o/u/ml 

69. The method according/ to claim 65 wherein the 
antigen is phagocytosed by the /dendritic cell precursors. 

70. The method according to claim 69 wherein the 
antigen is selected fro/ the group consisting of 
mycobacterial, bacterial an^i viral antigens. 

71. The method according to claim 70 wherein the 
antigen is a mycobacteri/ tuberculosis bacteria. 



72. The rnetl 
mycobacteria tube: 



Kbd 



cu] 



:cording to claim 71 wherein the 
I'is bacteria is BCG. 



73. An ant 
method of oj.aim 



Lgery fragment prepared according to the 



74. The antio'en fragment according to claim 73 wherein 
the antigen is phatfocytosed. 



75. The an/igen fragment according to claim 74 wherein 
the antigen is/ selected from the group consisting of 
mycobacterial, /bacterial or viral antigens. 

76. Thy antigen fragment according to claim 75 wherein 
the antigen a mycobacteria tuberculosis bacteria antigen. 
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77. 



The antigen fragment according to claim 76 wherein 
the mycobacteria tuberculosis bacteria is BCG. 



78. The antigen fragment according to claim 75 wherein 
the antigen is a gene product, e/pressed by a viral vector 
phagocytosed by the dendritic c/ll precursors 



79. A method of 
administering a therap, 
antigen fragment of cl^im l\ 



Lng tuberculosis comprising 
Lly effective amount of the 
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80. The methoa a^corm^g to clam i wherein the tissue 
source is obtained^^-W^an individual who has been 
pretreated with a substa/ce to stimulate hematopoiesis prior 
to removal of the tissu4 source from the individual. 



D1 



81. The method / according to claim 8 0 wherein the 
hematopoietic substance is selected form the 
consisting of GM-CSF and G-CSF. 



group 





